Introduction
The relationship between long working hours and health status has been extensively assessed in the literature. A recent systematic review reported associations between working over 40 hours weekly and a range of health outcomes. Although long working hours could lead to certain health problems, such as cardiovascular disease, diabetes, anxiety, depression or disability 1, 2, 3, 4 , findings are still contradictory 5 . Thus, despite most studies have found consistent associations with working ≥ 55 hours weekly, results for moderately long working hours are still inconsistent 3 . Moreover, differences among countries have been reported 6, 7 .
In contrast, the effect of multiple job holding on health status has been scarcely studied. Studies in the United States have observed a higher risk of injuries and less sleep among multiple job-holders 8, 9 , while a study conducted in Denmark found no associations of multiple job holding with long-term sickness absence 10 . Also, although the effect of working hours in this association has been discussed, its joint effect with multiple job holding has not been thoroughly assessed.
Additionally, gender division of labor strongly determines the time allocated to paid work: whereas men tend to work longer hours due to their breadwinner role, women frequently work part-time, since they usually assume more care responsibilities. Hence, working longer hours or moonlighting could have a stronger impact on women's health due to the combination of paid and family work 11, 12 . Therefore, although most previous research was based on men-only samples or did not separate the analysis by sex 3 , any analysis of the relationship between working hours or multiple job holding and health status should be separated by sex and consider gender roles.
In Brazil, the intensification of teachers' work derived from the reforms in education has gradually become a matter of concern 13 . In 2008, the legal regulation established the implementation of an extra-class working day, exclusive dedication of the teachers to one school and better salaries, which represent important improvement for the quality of the school as well as for working and employment conditions 14 . Regarding work hours in the main job among Brazilian teachers, there has been a reverse in the downward trend observed between 2002 and 2006; and the proportion in the range of 36 to 40 weekly hours, which represented 32% in 2006, increased to 39% in 2011 and to 41% in 2013 15 . Although this tendency coincides in time with the implementation of the new legislation, according to recent reports, these findings are not attributable to the law reform, but to the need of salary increases or the lack of teachers in a given educational network 16 .
The 2013 Teaching and Learning International Survey (TALIS) showed that Brazilian teachers spent 25 weekly hours teaching, exceeding in 6 hours the average of the Organization for Economic Cooperation and Development (OECD). Brazil had also one of the larger class sizes, with more than 30 students in each class, and one of the highest student-teachers ratio 17 . Regarding exclusive dedication, a study conducted in seven Brazilian states showed that the proportion of basic education teachers working in several schools reached 62% among secondary education teachers, 49% among teachers of primary education and 28% among teachers of childhood education 18 . It should be taken into account that the teacher's exclusive dedication to one school improves the student's attainment 19 .
As far as we know, there are no studies about the joint association of working hours and multiple job holding with sickness absence. Therefore, the aim of this study was to assess the relationship between the combination of multiple job holding and weekly paid working hours with work absence due to health problems and to examine potential gender differences among basic education teachers in Brazil.
Methods

Study design
This cross-sectional study uses the information from the Educatel Study, a phone survey conducted over a representative sample of basic education teachers, held between October 2015 and March 2016 in Brazil. Briefly, as it has already been described 20 ably, the contact with the participant was made through the telephone number of the school and the interview was carried out in the participants' workplace.
Study population and sample
The survey provides information about 6,510 basic education teachers aged 18 or older who were active the year before the questionnaire administration. Only active teachers at the time of the interview were included in the study (n = 5,116). The survey presented an 85% response rate 20 .
Variables
Work absence was measured by asking the respondents if they had been absent from work for at least one day in the last 12 months because of a health problem. If they answered affirmatively, the respondents were subsequently asked if a doctor had evaluated the health problem and certified the absence. Two dichotomous variables (yes/no) were analyzed: (i) self-certified sickness absence; (ii) medically certified sickness absence. Self-reported work absence due to health problems, measured as having lost at least one day of work due to illness in the past 12 months, is used as a valid indicator to assess the prevalence of sickness absence among countries 21 . In countries with official registries, several studies have proven its comparability with administrative databases 22 . In fact, in the Whitehall II Study, sickness absence was conceptualized as an integrate health indicator, regardless of whether it is medically certified or self-notified 23 . Using self-reported data on work absence due to health problems is a reliable alternative when official registries are lacking.
The predictor variables were working in more than one school ("no", "yes") and weekly paid working hours (categorized into "35-40h" as standard working hours", "< 35h" as part-time, "41-50h" as moderately long working hours, and "> 50h" as very long working hours), including the total hours working in each school. To thoroughly explore the interaction between them, the joint effect analysis proposed by Szklo & Nieto 24 was performed. A dummy variable was created to assess the combination of the two variables, examining the effect of the different subgroups on the health outcomes in comparison with the reference category: working 35-40 weekly hours in one school.
The adjustment variables were age ("≤ 34 years", "35-44 years"; "45-54 years"; "≥ 55 years"), type of contract ("Public administration: Permanent/Temporary"; "Private administration: Permanent/ Temporary") and salary ("< 2 minimum wages", "2-3 minimum wages", "> 3 minimum wages").
Statistical analysis
First, several bivariate analyses were performed to estimate the number and percentage of each study variable by sex, and to estimate the number and percentage of each study variable according to the main explicative variable by sex. Poisson regression models with robust variance were conducted to obtain crude and adjusted prevalence ratios (PR) and their 95% confidence intervals (95%CI) regarding the association between the joint effect of working in more than one school and weekly paid working hours on the self-certified sickness absence and medically certified sickness absence. Analyses were stratified by sex. All analyses were performed with the statistical program Stata, version 13 (https://www.stata.com).
Results
The general description of the sample is displayed in Table 1 , showing that women had a higher prevalence of self-certified sickness absence than men (54% and 45%, respectively), although this difference decreased for medically certified sickness absence (21% and 19%, respectively). Women worked more frequently standard working hours than men (35-40 hours weekly) and in exclusive dedication to one school. Tables 2 and 3 show the distribution of the outcomes and the predictor variables according to the composite variable. Among both sexes, the highest prevalence of work absence due to health problems was found among teachers working more than 50 hours in more than one school, being slightly higher among women than among men (for self-certified sickness absence: 64% and 57%, respectively; for medically certified sickness absence: 28% and 25%, respectively). Teachers working in several schools were more frequently hired in a private school with a permanent contract, especially among men. Besides, the proportion of teachers earning ≥ 3 minimum wages was much higher when working in one school compared to those working the same weekly hours in different schools.
The association between the composite variable and self-certified sickness absence, by sex, is shown in Table 4 . Among women, working part-time was negatively associated with work absence due to health problems, although these associations were not significant after adjustment. Women working in more than one school had a higher probability of experiencing self-certified sickness absence, both if they worked weekly [35] [36] [37] [38] [39] [40] Finally, Table 5 shows the association between the composite variable and medically certified sickness absence, by sex. For both women and men, associations were found among those working in more than one school and > 50 weekly hours (PRa: 1.30, 95%CI: 1.03-1.63; PRa: 1.41, 95%CI: 1.04-1.92; respectively).
Discussion
This study assessing the joint effect of weekly paid working hours and multiple job holding on work absence due to health problems among basic education teachers in Brazil produced three main findings. First, we only found an association between working hours and self-certified/medically certified sickness absence among teachers working in more than one school. Second, women working standard hours and men working moderately long hours in more than one school were more likely to have self-certified sickness absence. Lastly, for both women and men, to work very long weekly hours in more than one school was positively associated with self-certified and medically certified sickness absence.
Our findings suggest an increased likelihood of being absent from work due to health problems only among Brazilian teachers working in several schools. Consistent with previous research 10 , there seems to be an interaction between multiple job holding and long working hours, resulting in an increased risk for work absence due to health problems. However, when considering exclusively multiple job holding, the aforementioned study found no associations with long-term sickness absence. In
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There are several plausible interpretations for our findings. Firstly, teachers working in more than one school might have worse working and employment conditions. These teachers might have multiple part-time contracts, which could lead to stressful situations when trying to get full-time workload done or having unpredictable working schedules or lower salaries than teachers with exclusive dedication to one school 27, 28 . In our sample, we observed remarkable lower salaries among teachers working in more than one school and with the same working hours than teachers with exclusive dedication (Tables 2 and 3 ). Teaching in Brazil is marked by an expansion of daily work, absence of remuneration for extra-class work and concomitant work in several schools. These conditions might jeopardize the teacher's well-being 29, 30, 31 . Moreover, teachers working in several schools might experience a lack of engagement with the students and a lack of school membership, which could also predispose work absence due to health problems 18 .
Secondly, teachers might be forced to work in more than one school due to financial pressures. In fact, a recent report has attributed to low salaries the increase in working hours among Brazilian teachers 15 . Family financial stress has been described as a relevant factor that forces teachers to work longer hours, resulting in poorer health outcomes 32, 33 . It is likely that factors leading to working in several jobs or longer hours are non-mutually exclusive. As already suggested for working hours, the choice (voluntary or forced) may be a relevant factor shaping the relationship between multiple job holding and health 6, 34, 35 . Several studies have observed that long working hours could not fully explain the higher risk of injuries and less sleep of workers with multiple job holding 8, 9 . Another study assessing the relationship between multiple job holding and long-term sickness absence only found associations among employees with multiple jobs working longer than 37 weekly hours. However, there were no interactions with working hours among workers with second jobs as selfemployed 10 . A possible hypothesis for our results would be that Brazilian teachers are a highly homogeneous group, presenting similar incentives to work in several schools. Additionally, their condition of salaried workers might reduce their flexibility to balance work and family demands. Thirdly, there might be a different management of time use among teachers working in different schools compared to those working in one school. Prior research has evinced that multiple job holders seem to have longer commuting hours and less leisure and rest time. Additionally, they seemed to allocate time during the weekdays to activities such as household chores, probably trying to gain leisure time for nonworking days 36 . In our sample, only slight differences were observed in commuting time according to multiple job holding. However, teachers working in several schools used more frequently individual motorized transportation than teachers with exclusive dedication (results not shown), which could reflect the need to save time in the displacements between schools. However, this hypothesis is speculative and should be further investigated.
Fourth, the results of self-certified sickness absence differed according to gender. Among women working standard hours and men working moderately long hours in several schools, positive associations were found with self-certified sickness absence. Our first hypothesis was that women would be more affected by multiple job holding or longer working hours due to the different time patterns of paid work among genders. However, the associations were not altered after adjusting by the variables related to volume of unpaid care work, like taking care of children, hours of domestic work or civil status (results not shown). Some studies have highlighted that the traditional variables to measure work-family conflict might not be able to capture the complexity of the burden resulting in combining work and care responsibilities 37 . Nevertheless, we have not been able to prove this hypothesis in our study with the available variables. We therefore suggest that women working standard hours in several schools might be suffering all the disadvantages of working in several schools, but none of the benefits, such as greater salaries. Additionally, we found that women working standard hours in several schools who experienced self-certified sickness absence reported more frequently having sleeping problems because of being worried than their counterparts working moderately long working hours (69% and 63%, respectively). Several studies had already highlighted the relationship between sleeping problems and self-certified sickness absence, which might be the result of a need to restore from insufficient sleep 38 . However, this hypothesis is still undeveloped and should be contrasted with further studies assessing the gender differences of the relationship between the joint effect of multiple job holding and paid working hours with sickness absence. Finally, we only found an association with medically certified sickness absence among teachers working very long working hours in several schools. In this sense, it is possible that findings on selfcertified sickness absence and medically certified sickness absence need different interpretations. It has been suggested that self-certified sickness absences and medically certified sickness absences need to be analyzed separately. Self-certified sickness absence is sensitive to subjectivity and could therefore reflect minor health problems. In fact, several studies have considered that self-certified sickness absence could serve as a coping mechanism for adverse working conditions, such as long working hours or excessive workload 39 . Thus, self-certified sickness absence could reflect a specific organizational culture within a workplace on a larger extent than health problems. In contrast, it has been observed that medically certified sickness absence is a strong predictor of all-cause mortality and specific causes of early retirement 40, 41 . Therefore, our findings suggest that teachers working very long weekly hours in several schools might develop severe health problems, constituting a risk factor for temporary and permanent disability, and early retirement.
This study has some limitations. Firstly, since it is a cross-sectional study, we cannot discard reverse causation, although it is unlikely that teachers working longer hours are those who present poorer health status. Secondly, we did not include the educational level that teachers imparted, because around half of the teachers were teaching in several levels simultaneously. Finally, this survey gathered no information on the number of sickness absence spells during the previous 12 months, which would have enriched the discussion.
Likewise, the study presents several strengths. Firstly, it is based on a representative sample of all the Brazilian basic education teachers. Secondly, the separate use of self-certified and medically certified sickness absence provides information about the severity of the health problem and the organizational functioning of the schools. Lastly, this is the first study assessing the joint effect of multiple job holding and working hours on health outcomes, using a comprehensive approach for the classification of working hours.
In conclusion, working longer hours in several schools is a risk factor for work absence due to health problems. The teacher's wellbeing is a crucial factor affecting the quality of education. Sickness absence constitutes key indicators to assess this important social and economic problem. Future actions directed to improve the working and employment conditions of teachers are needed.
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